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(54) METHOD AND DEVICE FOR CONTROLLING FLUID SUPPLY PRESSURE 

(57)Abstract: 

PURPOSE: To remarkably decrease the loss of water 
caused by leak and to prevent the degradation of a 
water supply system by keeping the pressure at a 
supply pipe low as much as possible suitably for 
satisfying the demand of water while keeping suitable 
pressure in a distant area and at a high place. 
CONSTITUTION: This fluid supply pressure controller is 
used while being combined with a pressure control 
valve 10 of a fluid supply system. This device is 
composed of 1st sensor means 26 and 28 for sensing 
the pressure of fluid at 1st points 12 and 14 of the 
system, 1st control means 16 for controlling the 
pressure valve 10 for regulating the pressure of fluid at 
the 1st points of the system according to difference 
between the pressure sensed by the 1 st sensor means 
and a pressure value set in advance, and 2nd control 
means 24 for relaxing the fluctuation of fluid pressure 
at 2nd points by controlling the pressure value set in 
advance. 
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CLAIMS 



[Claim(s)] 

[Claim 1]With a fluid supply pressure controller used combining a pressure control valve (10) of 
a fluid feeding system. The 1 st sensor means that detects a pressure of a fluid by the 1 st point 
(12, 14) of a system (26, 28), And according to a difference between a pressure detected by the 
1st sensor means, and a presetting value, the 1st control means (16) for controlling a pressure 
control valve (10) which controls a pressure of a fluid in the 1st point of a system is provided, A 
fluid supply pressure controller provided with the 2nd control means (24) for controlling a 
presetting pressure value. 

[Claim 2]The fluid supply pressure controller according to claim 1 adjusting a presetting 
pressure value with said 2nd control means, and being able to ease change of fluid pressure in 
the 2nd point of a system. 

[Claim 3]The fluid supply pressure controller according to claim 1 or 2, wherein it has the 1st 
memory measure that memorizes data about a required pressure and relation between required 
(pressure/time) of time and a presetting pressure value is adjusted with said 2nd control means 
based on the data. 

[Claim 4]The fluid supply pressure controller possessing a means for switching switched to 
another state where a presetting pressure value cannot adjust the 2nd control means according 
to said data any longer according to claim 3. 

[Claim 5]The fluid supply pressure controller according to claim 4, wherein said means for 
switching is operated in response to presetting minimum pressure in a signal which shows 
unusually high water demand, or a point with a system, or its both. 

[Claim 6]The fluid supply pressure controller according to claim 1 or 2 which is equipped with 
the 2nd sensor means that detects a fluid flow rate in the 1st point of a system, and the 1st 
memory measure that memorizes data about relation between a required pressure and a flow 
and to which a presetting pressure value is adjusted by the 2nd control means according to said 
data. 

[Claim 7]The fluid supply pressure controller according to claim 6, wherein the 2nd sensor 
means is provided with a fluid flow rate meter which can be installed in the 1st point of a 
system. 

[Claim 8]The fluid supply pressure controller according to claim 6 provided with a pressure- 
sensor means to perceive fluid pressure of a fluid of both a detection means by which the 2nd 
sensor means detects a parameter of a reducing valve, the upper stream of a reducing valve, 
and the lower stream. 

[Claim 9] A fluid supply pressure controller given in claims 6 thru/or 8 having the 2nd memory 
measure a flow measurement value from the 2nd sensor means is remembered to be, being 
averaged by the 2nd control means over time measured value to be, and being able to draw an 
average fluid flow rate value. 

[Claim 10]The 1st control means is provided with a pilot valve which controls a reducing valve, 
and it the pilot valve concerned, A fluid supply pressure controller given in either of the above- 
mentioned claims which both ends are established in an auxiliary-flows pipe connected with 
output port of the upper stream of a reducing valve, and each lower stream, and are 
characterized by being adjusted by the 2nd control means. 

[Claim 1 1]It is controlled by an electric drive valve of a couple by pressure in a pipeline which is 
open for free passage to a diaphram chamber of said pilot valve, and a valve of the couple 
concerned, It is arranged at said pipeline and series which are connected with a connection 
pipeline hand provided between them, The fluid supply pressure controller according to claim 10 
which it connected with a pressure source in which one valve is comparatively high, and another 
side has connected with a comparatively low pressure source, and is characterized by a 
controllable thing by the alternative operation of an electric drive valve whose control pressure 
in a pipeline is the one pair concerned. 

[Claim 12]A fluid supply pressure controller given in either of the above-mentioned claims 
provided with a memory storage means to memorize data about an operation of a device. 
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[Claim 13]A fluid supply pressure controller given in either of the above-mentioned claims, 
wherein either or all of the 1st above-mentioned control means, the 2nd control means, the 1st 
memory measure, the 2nd memory measure, and memory storage means is provided with a 
computer. 

[Claim 14]A fluid pressure control system which equips either of the above-mentioned claims 
with a fluid supply pressure controller and a fluid pressure control valve of a statement. 
[Claim 15]A method of controlling a fluid pressure level of the 2nd point in a fluid feeding 
system, comprising: 

(i) A stage which detects a pressure of a fluid in the 1st point of a fluid feeding system using 
the 1st sensor means. 

(ii) A stage which controls a pressure of a fluid in the 1st point of a system according to a 
difference between a pressure detected by the 1 st sensor means and a presetted pressure 
value using the 1 st control means that controls a pressure control valve. 

(iii) A stage which controls a presetting pressure value using the 2nd control means. 

[Claim 16]A fluid supply pressure-control method according to claim 15 that it is the method of 
controlling a fluid pressure level of the 2nd point in a fluid feeding system, and the 2nd control 
means is characterized by adjusting a presetting pressure value according to data about 
required fluid pressure and a relation of time. 

[Claim 17]It is the method of controlling a fluid pressure level of the 2nd point in a fluid feeding 
system, A fluid supply pressure-control method according to claim 15, wherein it is used in 
order that a fluid flow rate sensing device may detect a fluid flow rate which is the 1 st point of 
a system, and a presetting pressure value is adjusted with the 2nd control means according to 
data about relation between required fluid pressure and a flow. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application]EspeciaIly this invention relates to such a method and a device that 
receive a water supply system about the control method of a fluid supply pressure, and a 
device. The term of a "fluid" includes the both sides of a fluid and a gas. 
[0002] 

[Description of the Prior Art]Supply of a main stream and control of a pressure are very 
complicated work, and change with what kind of supply and ** with a suitable supply 
substructure, and its places. The water supply system comprises the former so that the 
minimum water pressure also in which part in a system may be maintained. 

[0003] Maintenance of such minimum water pressure is measured to the usual pressure in many 
end (feed water) parts, i.e., the highest part above sea level, and the most distant part (it is 
hereafter called the maximum **********) from the supply source in a related area. However, 
the demand of water always has a remarkable change through a day, further, also according to 
the season, there is also a remarkable change and the maximum pressure is generally high 
rather than the required minimum. 

[0004]There are many problems in the above-mentioned conventional system. It is that 
remarkable amount of water loses in one, and this originates in the badness of the state of the 
pipe of the water distribution network which happens for aging of a pipe, or its material. 
Maintaining the high pressure level more than needed in a specific part will increase the amount 
of water lost by it, and it will cause degradation of a system further. 

[0005]About the specific pipe network, it is a valve position, and the thing provided with the 
regulating valve for maintaining the pressure level set up a priori is known, and what was further 
provided with the mechanical control device which holds down this pressure level to the 
minimum is known. However, even if it cannot be easily adjusted once such a mechanical 
control device is installed, but the characteristic of a system changes in a certain form, for 
example by additional piping, change of the requirements for supply, etc., as for a controller, this 
cannot be taken into consideration, and a pressure level is not maintained by the optimum 
value. 
[0006] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to conquer the 
above-mentioned problem by maintaining a suitable pressure in the distant place and high area, 
and maintaining the suitable minimum possible pressure appropriately with a delivery pipe, 
although the demand of water is fulfilled. By having a means to control water supply pressure, 
this invention can reduce the loss of the water by disclosure substantially, and can ease 
degradation of a system. 
[0007] 

[Means for Solving the Problem]In order to solve said technical problem, the following technical 
means are provided in this invention. A fluid supply pressure controller of this invention is a fluid 
supply pressure controller used combining the pressure control valve 10 of a fluid feeding 
system, By the 1st sensor means 26 and 28 of a system that detects a pressure of a fluid by 12 
and 14 the 1st point, and the 1st sensor means. According to a difference between a detected 
pressure and a presetting value, the 1st control means 16 for controlling the pressure control 
valve 10 which controls a pressure of a fluid in the 1st point of a system is provided, and it has 
the 2nd control means 24 for controlling a presetting pressure value. 

[0008]It is good also as a presetting pressure value being adjusted with said 2nd control means, 
and being able to ease change of fluid pressure in the 2nd point of a system. It is good also as 
having the 1st memory measure that memorizes data about a required pressure and relation 
between required (pressure/time) of time, and a presetting pressure value being adjusted with 
said 2nd control means based on the data. 

[0009]It is good also as providing a means for switching switched to another state where a 
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presetting pressure value cannot adjust the 2nd control means according to said data any 
longer. It is good also as said means for switching being operated in response to presetting 
minimum pressure in a signal which shows unusually high water demand, or a point with a 
system, or its both. 

[0010]It is good also as having the 2nd sensor means that detects a fluid flow rate in the 1st 
point of a system, and the 1st memory measure that memorizes data about relation between a 
required pressure and a flow, and a presetting pressure value being adjusted with the 2nd 
control means according to said data. It is good also as the 2nd sensor means being provided 
with a fluid flow rate meter which can be installed in the 1st point of a system. 
[001 1]It is good also as having a pressure-sensor means to perceive fluid pressure of a fluid of 
both a detection means by which the 2nd sensor means detects a parameter of a reducing 
valve, the upper stream of a reducing valve, and the lower stream. It is good also as having the 
2nd memory measure a flow measurement value from the 2nd sensor means is remembered to 
be, being averaged by the 2nd control means over time measured value to be, and being able to 
draw an average fluid flow rate value. 

[0012]The 1st control means is provided with a pilot valve which controls a reducing valve, both 
ends are established in an auxiliary-flows pipe connected with output port of the upper stream 
of a reducing valve, and each lower stream, and the pilot valve concerned is good also as being 
adjusted by the 2nd control means. It is controlled by an electric drive valve of a couple by 
pressure in a pipeline which is open for free passage to a diaphram chamber of said pilot valve, 
and a valve of the couple concerned, It is good also as controllable by alternative operation of 
an electric drive valve whose control pressure in a pipeline is the one pair concerned to be 
arranged at said pipeline and series which are connected with a connection pipeline hand 
provided between them, have connected with a pressure source in which one valve is 
comparatively high, and for another side have connected with a comparatively low pressure 
source. 

[0013]It is good also as having had a memory storage means to memorize data about an 
operation of a device. It is good also as either or all of the 1 st above-mentioned control means, 
the 2nd control means, the 1st memory measure, the 2nd memory measure, and memory 
storage means being provided with a computer. 

[0014]It is good also as a fluid pressure control system which equips above either with a fluid 
supply pressure controller and a fluid pressure control valve of a statement. As for a fluid 
supply pressure-control method of this invention, this invention is characterized by that a 
method of controlling a fluid pressure level of the 2nd point in a fluid feeding system comprises 
the following. 

(i) A stage which detects a pressure of a fluid in the 1st point of a fluid feeding system using 
the 1 st sensor means. 

(ii) A stage which controls a pressure of a fluid in the 1st point of a system according to a 
difference between a pressure detected by the 1st sensor means and a presetted pressure 
value using the 1st control means that controls a pressure control valve. 

(iii) A stage which controls a presetting pressure value using the 2nd control means. 

[0015]It is good also as the 2nd control means adjusting a presetting pressure value according 
to data about required fluid pressure and a relation of time to be the method of controlling a 
fluid pressure level of the 2nd point in a fluid feeding system. It is the method of controlling a 
fluid pressure level of the 2nd point in a fluid feeding system, It is good also as being used in 
order that a fluid flow rate sensing device may detect a fluid flow rate which is the 1st point of 
a system, and a presetting pressure value being adjusted with the 2nd control means according 
to data about relation between required fluid pressure and a flow. 
[0016] 

[Function]As a result of adopting the above-mentioned means, this invention has the following 
operations. Therefore, this invention provides the fluid supply pressure controller used with the 
pressure control valve of a fluid feeding system, and this fluid supply pressure controller, 
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According to a difference of the pressure value which beforehand was made to set to the 1st 
sensor means that detects the pressure of the fluid in the point of the beginning in a system, 
and the pressure detected by the 1 st sensor means concerned. The feature of having the 2nd 
control means that controls the pressure value which was provided with the 1st control means 
for controlling the pressure control valve which controls the pressure of the fluid in said first 
point, and this device set up a priori further is carried out. 

[0017]It is set up a priori, and a pressure value is well adjusted with the 2nd control means, and 
lessens change of the fluid pressure level in the 2nd point in a system. The change can 
decrease in the frequency, temporal duration, or all other suitable ways that should be. The 1st 
control means controls a pressure control valve directly or indirectly, for example, can be 
provided with the means for hardware or software, and can also be provided with a valve like a 
pilot valve. 

[0018]The typical loss level in a water supply system is between 20 to 40% of total water supply 
amounts standardly, and may sometimes become higher than this. This loss can be reduced by 
half in the system which is using the fluid supply pressure controller by this invention. It not 
only can prevent a loss in water, but it can lengthen the life of a fluid feeding system. 
[0019]In some practical examples of this invention, a pressure control valve may be a reducing 
valve or a pressure maintenance valve. In the 1st feature (adjustment control of a 
pressure/time (control of change of the pressure to time)) of this invention, it is preferred that 
a device is provided with the 1 st memory measure that memorizes the data relevant to the 
pressure of a required fluid and the relation of time shown as "a pressure / a time profile 
(pressure to time)." The pressure value set up a priori is adjusted with the 2nd control means 
according to the data based on the pressure of said fluid, and the relation of time. 
[0020]Standardly, probably, the profile during the pressure and time which were set up a priori 
is pulled out from the historical data about one or two or more points in a system. It continues 
for a required period and such a profile is memory storage, (memory) It downloads (download). In 
this case, a diurnal change and the load pattern of a weekend (load patterns) In order to take 
into consideration, the period for one week is suitable. 

[0021] Although one profile is enough in order to compensate change of every day in water 
demand, and a week, and obtained, several profiles which are different in order to use it by a 
certain stage of the one year and to answer the unusual demand of water are also usually 
required. In order to achieve the function of an automatic regulation, several different profiles 
can be memorized to memory storage, for example, change of a winter profile, a summer profile, 
spring / a seasonal state like [ in autumn ] a profile can be expressed. In such a self-adapting 
system, a profile can be switched, for example by the following. 

(1) The change of the season of the one year (thing in the area which population increases 
greatly especially by sightseeing) 

(2) The change in a water distribution system, for example, feed water from another supply 
source. 

[0022]Since it corresponds to unusual demand and emergency, the 1st feature can be equipped 
with the means for switching for switching the 2nd control means to another state where the 
pressure value set up a priori cannot adjust depending on the data about an aforementioned 
pressure and time any longer. In addition, only a constant rate can increase or a pressure can 
be replaced with another pressure profile. 

[0023]In the 2nd feature of this invention, the fluid supply pressure controller by this invention 
can be provided with the 2nd sensor means that detects the fluid flow rate in the 1st point in a 
system, and the 1 st memory measure that memorizes the ** data about the relation between 
required fluid pressure and a flow. The pressure value set up a priori can be adjusted with the 
2nd control means in this case according to the data about fluid pressure and a flow. 
[0024]Since the specific flow which are the arbitrary points in a system and becomes a certain 
constant pressure is mostly known about a specific system, if the flow is measured, in order to 
maintain the constant pressure which is the 2nd (consumers) point, the pressure of how much 
in the 1st (supply source) point can calculate in necessity. The 2nd control means follows and 



2008/04/04 



JP,06-161565,A [DETAILED DESCRIPTION] 



4/11 ^— v 



contains the data about a required pressure to the flow. 

[0025] Extraordinary load (burden emergency load in an emergency) which the device by this 2nd 
feature requires for a system The situation which needs to be adjusted (accommodated), For 
example, since a controller regulates automatically and a flow is increased for a pressure level 
by raising when a fire condition is predicted, it is especially useful. The 2nd sensor means 
follows, and is provided with the fluid flow rate meter which can be installed in the 1st point in a 
system, or as an option, It can have a pressure-sensor means to perceive the fluid pressure of 
a fluid on a detection means to detect an operation or the parameter of a reducing valve, and 
the both sides of the upper stream and the lower stream of a reducing valve. 
[0026]In the case of the latter, a detector means detects the position of a pressure control 
valve (it is proportional to a flow) preferably, and a pressure-sensor means detects pressure 
drawdown when a valve is passed. If these measured value shows the characteristic which 
needs a valve, the fluid flow rate which passes along a valve is calculable. In the 2nd feature, it 
is preferred to have the 2nd memory measure that can memorize the measured value of the 
flow from the 2nd sensor means. Probably the 2nd control means of ** can average these 
measured value over a certain time, an average fluid flow rate can be calculated, and it can 
perform pressure calculation. 

[0027]The following explanation is related with the both sides of the above-mentioned two 
features of this invention. The 1st control means can perform time of having a pilot valve which 
controls a reducing valve. A pilot valve can be provided in an auxiliary-flows pipe, the both ends 
of the pipe are connected to each drawer part (part which lengthens a branch pipe (tapping 
points)) of the upper stream and the lower stream of a reducing valve, and, as for a pilot valve, 
being adjusted by the 2nd control means is preferred. 

[0028]The 2nd control means can control a pilot valve by adjusting the diaphram chamber 
(diaphragm chamber) of a pilot valve, and the pressure of a pipeline open for free passage. This 
pressure is controllable by the valve on which the pipeline who combines the connecting line 
between valves, and the couple arranged at series operate electrically. One of the two of a 
valve is connected to a comparatively high-pressure supply source at the supply source of 
comparatively low pressure [ another side ], and a pipeline's control pressure is controlled by 
the alternative operation of the valve of the couple. One of the two or the both sides of two 
valves can usually be used as a stopped type solenoid valve (closed solenoid valve), A certain 
known pressure (a known pressure) It is a trap about seal capacity, (trap) It carries out. (it 
shuts up) The solenoid valve operates by things. The solenoid can give a pulse, can adjust a 
pressure and, as a result, adjusts the water pressure set point of a pilot valve. Thus, only when 
adjusting a solenoid, electric power is used, and a pressure control valve and a pilot valve 
continue functioning on usual as a water pressure set point once being fixed. 
[0029]Thus, by controlling a pilot valve, the pressure in a system is controllable using a low- 
electric-power device. The fluid supply control device by this invention can obtain power by a 
cell, and can operate a device over three to five years with the electric power of a sized cell. 
This makes it possible to install a device near the pressure control valve which does not need 
connection with the prime power supply. Probably, for example, ****** separated from the 
control device, it is closely installed on the earth surface, therefore it approaches the place 
easily for repair or exchange. 

[0030]The control added to a pilot valve is added by a pulse form, ** is preferred and the 
temporal duration of a pulse changes according to the error signal shown by the difference 
between the pressures perceived to be a required pressure. The control added to a pilot valve 
is a threshold concept, (concept) Being added is preferred. That is, only when a downstream 
pressure **** on the outside of the error belt set up a priori, it will function. 
[0031]The 2nd control means (probably a ** data logger or a controller) carries out "self-study 
(self-taught)." Namely, initial time (an elementary period) It crosses, a control signal is given, a 
consequential change of the pressure to change of a required pressure is measured, a control 
facility is performed over time suitable subsequently, and a required change is brought about. As 
for a fluid supply pressure controller, it is preferred to have a memory measure which 
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memorizes the data relevant to the operation of a device. Memory storage can be directly 
accessed, for example by the telemetry (telemetry). 

[0032]** which either the 1st control means, the 2nd control means, the 1st memory measure, 
the 2nd memory measure and a memory measure and all can equip with a data logger or a 
computer. In the 2nd feature, this invention relates to the method of controlling the fluid 
pressure level in the 2nd point of a fluid feeding system, and includes the following stage. 

(i) The stage which detects the pressure of the fluid in the 1st point of a fluid feeding system 
using the 1st sensor means. 

(ii) The stage using the 1st control means that controls the pressure control valve which 
controls the pressure of the fluid in the 1st point of a system according to the difference 
between the pressure values set as the pressure detected by the 1 st sensor means and 
beforehand. 

(iii) The stage using the 2nd control means that controls the pressure value set up a priori. 
[0033] A pressure / time degree (change of the pressure to time) The fluid pressure/time 
relation which needs the 2nd control means in the control method (fluid pressure and relation of 
time) The pressure set up a priori according to the related data is adjusted. Flow degree 
(change of a flow) In the control method, The fluid pressure/flow which needs the pressure 
value which was used in order that a fluid flow rate sensing device might detect the fluid flow 
rate in the 1 st point of a system, and was set up a priori (fluid pressure and flow) It is adjusted 
by the 2nd control means according to the data about a relation. 

[0034]Although the feature of this invention is explained about the water supply system, it is 

applied, for example to other fluid feeding systems like a gas supply system. 

[0035] 

[Example]The example of this invention is described below with reference to an accompanying 
drawing. Drawing 1 shows the schematic illustration of an example of a water supply system. 
Main feed water is performed along with the pipe 50, and the pressure of the point A is adjusted 
with the valve 10. Water ranks second, and is supplied to many consumers, and the most distant 
place (point B) is shown by the number 52. It turns out that the demand of water is changed 
through a day and it changes also by the day of the week or an annual stage. 
[0036]In the typical distribution system, the constant rate (probably for 20% of ** to 40%) with 
water is lost by disclosure by degradation of a pipe. A leak rate is influenced by the water 
pressure in which specific point of a system, namely, disclosure increases with a pressure. A 
flow/demand (a flow and demand) The pressure of a system rises and disclosure increases as 
stress or wear damage increases in a water distribution network, when there is reduction. 
[0037] Since a pressure decreases with a flow, the pressure in the point B becomes lower than 
the pressure of the point A as a result. Since pressure drawdown also increases with a flow, 
pressure drawdown serves as the highest at the time of the maximum stream flow. He can 
understand this from drawing 2 - the graph of four. The purpose of this invention is to 
compensate this pressure drawdown and to control a pressure. In a pressure / the time degree 
(change of pressure which time receives) control method, the pressure value to which the 2nd 
control means was set a priori according to the data about required fluid pressure / time 
relation (fluid pressure and time) is adjusted. 

[0038]In the flow degree (change) method, since a fluid flow rate concern means is concerned in 
the fluid flow rate in the 1st point of a system, it is used, and the pressure value set up a priori 
is adjusted with the 2nd control means according to the data about required fluid pressure / 
flow relation (fluid pressure and flow). Drawing 2 is a graph of a pressure versus the time 
(pressure to time) about the water pressure of the point A of drawing 1 in the conventional 
water supply system. This is maintained by the comparatively high constant level (shown by the 
value x) in the conventional system. This is held at this high level, in order that the water 
pressure in the point B may ensure not to descend below the minimum level (the value y of 
drawing 3 ) always set up a priori. 

[0039] Drawing 3 shows typical pressure / time distribution in the point B through a day 
(pressure to time). Pressure drawdown decreases in [ of the minimum use / the time zone, for 
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example, the early morning, and late at night ], and the pressure in the point B is in the record 
level. Corresponding to this, in the time zone (t1, t2) of the maximum use, pressure drawdown 
serves as the maximum and the pressure in the point B is in the minimum level (value y). 
[0040]This invention decreases change of the pressure level in the point B, and an object of an 
invention is to maintain the pressure in the point B at the minimum, even if it is arbitrary 
specific time zones. A leak rate can be decreased by carrying out like this, and the life of pipe 
structure can be lengthened. It is possible to decrease the amount of water to reveal to 50%. 
Drawing 4 shows the ideal conditions where the pressure level in the point B is always 
maintained at the value y. In order to attain this, the pressure in the point A is changed into 
drawing 5 seeing through a day. When a fluid flow rate is the maximum, a loss and pressure 
drawdown are also the maximum. It must be increased by the pressure in the point A (setting in 
the time zones t1 and t2). In other time zones, the pressure in the point A can be reduced 
corresponding to it. 

[0041]This invention has considered two methods, "a pressure / time profile degree (change of 
the pressure to time)", and "a flow degree (change)" which control the pressure in the point A, 
in order to decrease the pressure fluctuation in the point B. In drawing 6 and 7, the schematic 
illustration concerning [ on d rawing 8 , and 9 10 and 1 1 and ] two examples of a fluid degree 
(change) in the schematic illustration about one example of a pressure / time profile degree 
(change of the profile of a pressure to time) is shown. 

[0042]The pressure in the point A is controlled by the valve 10, and this valve is controlled by 
the control unit 24 (draw i ng 6). The control unit 24 memorizes a series of (plurality) pressure / 
time profiles about the specific system (pressure to time) ( drawing 7 ), and receives the data 
about the present pressure level in the point A further. The pressure / time profile (pressure to 
time) set up a priori are pulled out from standard historical data. Such a profile is downloaded to 
memory storage over arbitrary required periods, (download) It can do. In this case, change of a 
day and the load pattern of a weekend (load patterns) It seems that the period for one week to 
foresee is suitable. 

[0043]Although it is enough for one profile to amend change of the water demand of a /week 
every day and being obtained, several profiles which are different in order [ for the use which 
follows at an annual stage ] to answer the unusual demand of water are also needed for a 
general target. In order to have a function of an automatic regulation, several different profiles 
can be memorized to memory storage, for example, change of a winter profile, a summer profile, 
and a seasonal state like [ in spring ] a /autumn profile can be expressed. In such a self- 
adapting system, a profile can be switched, for example by the following. 

(1) The change of the season of the one year (thing in the area which population increases 
greatly especially by sightseeing) 

(2) The change in a water distribution system, for example, feed water from another supply 
source. 

[0044] Drawing 8 is a flow degree, (change) One example of control is shown and the controller 
24 receives data from the flow instrument 52 which measures the fluid flow in the pipe 50. 
About a specific system, since it turns out that the amount of water of a specific amount brings 
about specific pressure drawdown, if a flow is measured, the pressure in the point A required in 
order to maintain a fixed pressure on the point B is calculable. The controller 24 follows and is 
the required amount of pressure convections, (pressure to a flow) It has related data. The 
typical graph which a required pressure increases from a straight line according to (at a rate 
greater than linear) and a flow at a big rate is shown in drawing 9 . 

[0045] Drawing 10 is a flow degree, (change) The option which controls is shown. Typically, the 
valve 10 has the stem (stem) linked to a certain member used in order to open and close a 
valve opening part. Therefore, a stem moves up and down as an opening is adjusted. When the 
characteristic of the specific valve is known, the flow which passes along a valve can be 
presumed from the position of a stem, and the pressure differential of a valve. In this example, 
the controller 24 receives pressure information from both sides in the upper stream and the 
lower stream of the valve 1 0, and receives the position information about the stem of a valve 
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further. It follows, pressure calculation is performed by the same method as the example of 
drawing 9 , and the graph shown in drawing 1 1 is obtained. 

[0046]Exit concerning [ drawing 12 to 14 ] the 1st system (an injection hole, outlet) A pressure 
(point A), critical node (the maximum ********) The flow which passes along a pressure (point 
B) and a regulating valve is shown, respectively. About three days of the beginning, a graph 
shows the operation of the system which does not equip the fluid pressure control device by 
this invention (from Saturday to Tuesday morning). Critical node (the maximum ********) It 
turns out that a pressure is broadly changed to 20 meters or less in time of 70 meters or more 
and a high flow rate in time of a low flow rate. 

[0047]At this example, it is a critical node, (the maximum ********) When a pressure is 20 
meters or less, the feed water company will be able to compensate loss of a proper pressure to 
consumers. However, in the conventional system, a feed water company is the minimum critical 
node, (the maximum ********) In order to raise a pressure to 20 meters or more, Only overall 
average exit (injection hole) As for increasing a pressure, this is the maximum critical node of 
80 meters or more, (the maximum ********) Since a pressure (at the time of a low flow rate) is 
brought about, it cannot perform. This advances degradation of a system and is during a high- 
pressure-force period by extension, (time zone) The burst of the pipe which can be set may be 
caused. 

[0048]About continuing three days and a half (from Tuesday morning up to Friday), the fluid 
pressure control device which this invention twists is used for the system. It is an exit while the 
total flow still fulfills consumers' demand, (injection hole) Critical node by which the pressure 
was equalized more (the maximum ********) He can understand changing in order to maintain a 
pressure value. As a result, critical node (the maximum #*##****) A pressure is maintained 
above a minimum of 20-meter level, and does not rise not much rapidly at the time of a low flow 
rate. 

[0049]In addition, a leak rate decreases by reduction of the pressure at the time of a low flow 
rate. This has a remarkable flow by the time zone of the small-quantity use reduced in a little 
more than 2 cubic meters/o'clock. In this time zone, since a flow is disclosure almost (about 
75%) as a matter of fact at the time of low demand, this phenomenon is more conspicuous. 1 7 
shows the same graph about the 2nd system from drawing 1 5 . In these figures, the fluid supply 
pressure controller by this invention is used for the system about the 1st period (from Monday 
up to Thursday). Here, it is a critical node (the maximum ********). It is maintained by the 
more nearly fixed pressure level and a pressure is an exit, (injection hole) A pressure is 
decompressed by about 30 meters from the maximum of about 46 meters in the time zone of 
low demand. About the period from Thursday evening to Sunday, the fluid supply pressure 
controller operates by the conventional method, and is an exit (injection hole). The pressure is 
always kept at about 46 meters. Therefore, critical node (the maximum ********) A pressure 
rises to about 44 meters in the case of low demand, and the flow in the case of low demand is 
rising in 30 cubic meters/o'clock, namely, leakage is increasing. 

[0050]in the water pressure control system illustrated here when drawing 18 was referred to — 
a diaphram driving pressure force control valve (diaphragm operated pressure control valve) — 
10 adjusts the pressure differential between the upstream main 12 and the downstream main 
14. Typically, the pressure control valve 10 can be used as a reducing valve or a pressure 
regulation valve. The valve 10 which is a diaphram driving pressure force control valve of a 
conventional type is controlled by the pilot valve 16, and this pilot valve 16, The both ends are 
established in the auxiliary-flows pipe 1 8 connected with the output port (part which lengthens 
a tapping points branch pipe) of the upper stream of the closure member 1 1 of the control valve 
10, and each lower stream. Venturi (venturi) 20 is provided into the auxiliary-flows pipe 18, and 
the diaphram chamber of the valve 10 and the pipe 22 open for free passage are connected to 
it. 

[Q051]Stream exit which acts on the diaphram 13 bottom of the valve 10 during an operation 
(injection hole) The balance is taken with a diaphram chamber and the water pressure currently 
opened for free passage via the power of the spring 1 5 in which a pressure acts on diaphram, 
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and the pipe 22. Exit of the valve 10 (injection hole) The near failure of pressure causes the 
increase in the stream which passes along the auxiliary-flows pipe 18, then the water pressure 
in the diaphram chamber of the valve 10 is decreased, and, as a result, the latter is an exit, 
(injection hole) In order to recover a pressure, it is released widely. Exit exceeding the 
presetting value adjusted with setting out of the spring 15 (injection hole) The increase in a 
pressure, Reduction of the stream which passes along the auxiliary-flows pipe 1 8 is caused, this 
increases the water pressure in the diaphram chamber of the valve 10, as a result, the latter is 
closed selectively, and it is an exit, (injection hole) A pressure is recovered to a setting 
pressure. 

[0052]If it is the former, this device will be used in order to maintain a constant-pressure level 
in this point of a system. This pilot valve differs from a standard pilot valve to this device having 
the pilot valve 16 and the usual pilot valve having only one diaphram chamber in that it has the 
two diaphram chambers 17 and 19 in it. Bias chamber (bias chamber) A pressure is adjusted 
using two solenoids. One piece is the object for application of pressure, i.e., a feed hopper, (inlet 
supply) It receives and opens, and another side is an object for decompression, namely, is 
opened to the open air. This is explained more to details below. 

[0053]In the two diaphram chambers 17 and 19 of a pilot valve, the sum of two pressures which 
acts upward within said two diaphram chambers balances with the power of the coil pressure 
spring 21 which acts downward by a closure member and which can be adjusted. The water 
pressure of the lower stream, i.e., an area, acts on the 1st diaphram chamber 17 of a pilot valve, 
and when an area pressure increases, it will restrict the flow which flows through the valve 10. 
[0054]When the pressure of the main 14 is less than the main pressure to which the setting 
pressure of the pilot valve 16, i.e., setting out of the spring 21, is adjusted, a pilot valve is 
further opened so that the stream which flows through the auxiliary-flows pipe 18 may be 
increased. By this, according to the pressure drawdown in the pipe 22, the valve 10 is opened 
further, and, as a result, the pressure of the main 1 4 is recovered to the setting pressure of the 
pilot valve 1 6. 

[0055] However, a pilot valve is adjusted with the electronic control unit shown in 24 in itself, 
The pressure in the 2nd diaphram chamber 19 and the pipeline 32 open for free passage is 
changed, By it, the stream which passes along a pilot valve will be restricted, reduction drops 
the pressure in the pipe 22 with the stream by which it passes along the auxiliary-flows pipe 18 
in any case, and the valve 10 also opens increase of the pressure in the pipeline 32 further. 
[0056]The electronic control unit which adjusts the pilot valve 16 and which is shown in 24, In 
order to have the data logger or computer for acquiring record of the feed water to a certain 
area and to adjust water pressure control of the area, additional software or the software which 
added hardware is combined. The electronic control unit 24 is equipped with the input parts 38 
and 40, and this input part has the pressure converting means and analog-to-digital means for 
inputting data into a central processing unit (CPU) via the interface 42. Reading of the data 
which it carried out the usual function of the data logger when this control unit memorized the 
data obtained from the input parts 38 and 40 to the memory storage 44, and kept the interval 
by a telemeter (telemetric readout) It is made possible. 

[0057]This control unit has a terminal area which passes along the pipelines 26 and 28 for 
perceiving the water supply pressure of the upper stream of a control system, and each lower 
stream. This unit is provided also with the control connection part which passes along the 
pipeline 32 which results in the pipeline 30 and the pilot valve 16 from an upstream end of the 
auxiliary-flows pipe 1 8 further. One pair of solenoid drives by which serial arrangement of the 
pressure in the pipeline 32 was carried out to the pipeline 30 (operated) It is determined by the 
valves 34 and 36. The pipelines 32 are two solenoid drives as shown in the figure, (operated) It 
has joined to the connecting line between valves. Water (this water may be only very few 
certain drops of several of one time) which flows via the valve 36 Dumping (dump discharge) It 
is carried out, therefore the vent hole of the valve 36 is maintained by atmospheric pressure. 
[0058]The control pressure of the pipeline 32 follows and is determined by the alternative 
operation of the valves 34 and 36 by the following method. The water of the main 12 and the 
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upstream end of the auxiliary-flows pipe 18 open for free passage are maintained by the 
pressure quite more highly than atmospheric pressure. As a result, two solenoid drives 
(operated) It is controlled by the alternative operation of the valves 34 and 36 between the 
values determined with these two pressures (i.e., between a main pressure and atmospheric 
pressure), and the water pressure in the pipeline 32 is obtained by it. 

[0059]Thus, where the valve 34 was held in the release position and the valve 36 is held in a 
closing position, Where the pipeline 32 became the same pressure as the pipeline 30, another 
side and the valve 34 were held in the closing position and the valve 36 is held in a release 
position, The pressure in the 2nd diaphram chamber of a pilot valve turns into the hydrostatic- 
head (fall) pressure of the water in the pipe 32 (pressure of the static head), i.e., the minimum 
pressure which is not so larger than atmospheric pressure, in practice, look required control 
pressure like [ the valve 34 which is a value between these diametrically opposite values, and is 
released and stopped selectively for a short period of time ] 36 — ******** and a minute 
change of the pressure of the pipeline 32 are brought about. 

[0060]either or the both sides of two valves can usually consider it as a stoppage solenoid 
valve, and this is understood — it is (a known) — it operates by carrying out trap (trap) of the 
seal capacity in a pressure. A pulse is added to this solenoid, it can adjust a pressure, and, 
thereby, adjusts the water pressure preset value of a pilot valve. In this case, once electric 
power is used only when adjusting a solenoid, and a water pressure preset value is fixed, a 
pressure control valve and the pilot valve will continue operating normally. 
[0061] As for the control added to a pilot valve, being added by a pulse form is preferred, and 
the temporal duration of a pulse is changed according to the error signal (error signal) given by 
the difference between the pressures perceived to be a required pressure. Only when ****(ing) 
on the outside of the error belt with which being based on a threshold concept was preferred as 
for the control added to a pilot valve, namely, the downstream pressure was set up a priori, the 
control will operate. 

[0062]ROGA or a controller carries out "self-study (self-taught)/' Namely, foundations (the 
first stage, elementary) Control is added over time, a consequential change of the pressure to 
change of a required pressure is measured, and a required change is brought about for a control 
facility sure enough over a period suitable subsequently. The standard deviation of the fluid 
pressure from average setting out explains one control technique here in the form of illustration 
with reference to drawing 1 9 which is the diagram illustration of how to change according to 
water demand within a water supply system, corresponding to a flow. 

[0063]In a low flow rate, as for minimum deviation, muximum departure exists in the full flow as 
shown in the figure. A data logger or the controller can carry out the sample of the pressure 
every [ each 1 and ] 10 seconds, and it can be considered as what has possible pulling out a 
series of samples. Summary period (summary period) It carries out, for 5 minutes is chosen, for 
example, and it continues for the period, and is a maximum pressure. (Pmax) And the value of 
minimum pressure (Pmin) is monitored and ROGAMEMORI memorizes. It diagnoses whether the 
flow which passes along a valve about a specific season is unusually high using integration 
technique, and if that is right, it can switch to a high profile by during the day. 
[0064]in d rawing 20 , in order to avoid vibration (unstable feedback loop (feedback loop)), it is 
added by a short pulse form and the temporal duration of each pulse is changed according to 
the difference between a required pressure and a actual pressure (namely, — embracing an 
error signal). Control can be added according to what is called a threshold concept as illustrated 
by drawing 21 in diagram. A required pressure is expressed with a line "necessity pressure (rp)" 
in drawing 21 . Line (rp) The line of immediately the bottom expresses what deducted the 
threshold set as beforehand from the required pressure, and are another side and a line, (rp) 
The line of immediately the upper part expresses with a required pressure what applied the 
threshold set up a priori. 

[0065] Here, the perceived pressure (rp**) While being within the error zone of a threshold, it is 
constituted so that the control may not operate. The control can operate, only when ****(ing) 
besides the perceived pressure or an error zone, and in a data logger, it can be stopped in this 
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way to consume the lowest possible battery power. Control is most effectively committed to 
hold down the number of control actuation to the minimum, in order to follow and to consume 
the minimum electric power as much as possible. 

[0066]Day TAGARO or a computer carries out "self-study (self-taught)" as a matter of fact. 
When drawing 22 is seen, at a pilot phase, ROGA is early time. (Et) It crosses, a control signal is 
given and it is the pressure variation of the result. (Ep) It measures. Inclination Ep/Et is the 
primary value or approximate value of an integration period used by a control loop. Once the 
value of Ep/Et is obtained, it will be used in order to start the first control actuation, and the 
new value of Ep/Et will be calculated after that. 

[0067]This self-alignment art (self-tuning technique) In order to be independently applied to the 
both sides of the valves 34 and 36 and to control the operation of the pilot valve 1 6 by it, 
ROGA produces control pressure with the pipeline 32 (refer to drawing 1 ). Various change is 
possible to this invention, and it is in it. For example, also in supply of the gas enclosed with the 
cylinder for sending control-fluid-pressure power to the 2nd diaphram chamber 1 9 of the pilot 
valve 16 through the valve 34 and the pipeline 32, it can be used instead of obtaining a flood 
pressure water style from the auxiliary-flows pipe 18. 

[0068]One of the strong points of the fluid supply pressure controller by this invention has 
compact it, and it is being able to give [ long period of time /, for example, / three to five 
years /, ] electric power by the cell of low electric power comparatively. In this way, a device 
can be installed in a pressure control valve top or the neighborhood without using a chief editor 
power supply. In order to control the main pressure control valve, by using a pilot valve, a big 
pressure is controllable using comparatively little electric power. In addition, feedback control 
which needs the pilot control valve which this invention follows (feedback control) It can carry 
out and the pressure value set as beforehand [ required ] in the place of the pressure control 
valve can be maintained. 

[0069]A series of required pressure/time concerning [ on one example ("pressure profile 
control") of this device, and / the memory storage 44 ] the feed water style of the main 14 (it 
is a required pressure to time) A profile is also memorized. Subsequently as compared with the 
pressure profile remembered to be data input from the sections 38 and 40, the INFU face 46 is 
passed at a central processing unit (CPU), and it is an operation output to the valves 34 and 36. 
(actuating outputs) It has a means to supply. In this way, while water is supplied to water by the 
suitable pressure for the place where above sea level is the highest and the most distant end 
place in an area to which water is supplied, change which can predict water demand is expected 
and a downstream pressure is maintained more uniformly. 

[0070]The hydraulic pressure controller mentioned above is the lowest possible value, and can 
always maintain preferably the supply pressure which can fulfill the demand of the water of the 
consumers of the most distant place and the place where above sea level is the highest. This 
device is further provided with the economical method that the function of memory and control 
can be performed within a single device, critical point in the signal which shows unusually high 
water demand, or the zone to which water is supplied (the maximum ****** point) from — so 
that it may be adjusted by said reducing valve in response to the minimum pressure force 
signals set up a priori or its both, The means which switches a control means to another state 
for increasing supply of water can also be provided. The pressure/time in a change in the 
another state when this system is another (pressure to time) The pressure of the lower stream 
or an area can be increased with the quantity set up a priori using a profile. 
[0071]The means which switches the control means for increasing supply of water so that it 
may be adjusted by the reducing valve to another state, critical point (the maximum ******) 
Critical point which shows the minimum pressure set up a priori (the maximum ******) from — 
it can operate in response to a signal and this signal is additional or alternative to the signal 
which shows unusually high water demand. 

[0072]Such a distantly distant place and height, and that critical point (the maximum ******) 
There are many. In another example ("flow degree (adjustment)"), the memory storage 44 
contains the data about a pressure and a flow. As drawing 8 , 9 and drawing 10, and 1 1 were 
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explained, a pressure required for the point A can be presumed from measurement of the flow 
which passes the point A. It is not necessary to use "the pressure / time profile 
adjustment" (pressure to time) mentioned above in this example therefore. 
[0073] 

[Effect of the Invention]By having the above composition and having a means to control water 
supply pressure, this invention can reduce the loss of the water by disclosure substantially, and 
can ease degradation of a system. 
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[Brief Description of the Drawings] 

[Drawing 1] The schematic illustration of a typical water supply system. 

[Drawing 2] The graph which shows a pressure and time about the pressure of the exit (an 

injection hole, the point A) in the conventional system. 

[Drawing 3] The graph which shows a pressure and time about the critical node (maximum 

point B) pressure in the conventional system. 
[Drawing 4] The graph which shows a pressure and time about the ideal pressure in the point B. 
[Drawing 5] The graph of the pressure to time called for on the point A in order to obtain the 
ideal pressure shown in drawing 4 . 

[Drawing 6] The schematic illustration of one example of this invention. 

[Drawing 7]The graph which shows a pressure / time profile adjustment (pressure to time) 

(change) in the example shown in drawing 6 . 

[Drawing 8] The schematic illustration of the other examples of this invention. 

[Drawing 9] The graph which shows flow control (change) in the example shown in drawing 8 . 

[ Drawing 10] The schematic illustration of the other examples of this invention. 

[Drawing 1 1] The graph which shows flow control (change) in the example shown in drawing 10. 

[Drawing 12] The graph which shows the exit (injection hole) pressure in the place 1. 

[Drawing 13] The graph which shows the critical node (maximum ********) pressure in the 

place 1. 

[Drawing 14 ]The graph which shows the total amount of water in the place 1 . 
[Drawing 15] The graph which shows the exit (injection hole) pressure in the place 2. 
[ Drawing 16] The graph which shows the critical node (maximum ********) pressure in the 
place 2. 

[Drawing 1 7] The graph which shows the total amount of water in the place 1. 

[Draw ing 18]The explanation diagram of the fluid pressure control system by one feature of this 

invention. 

[ Drawing 19] The graph of how the standard deviation of the exit (injection hole) pressure from 
average setting out of a regulator changes with flows. 

[Drawing 20]The graph at the time of giving a control signal to a pilot valve in the form of a 
short pulse. 

[Drawing 21] The graph which is controlling by the threshold concept. 

[Drawing 22] The graph illustration at the time of giving a control signal. 

[Description of Notations] 

10 Pressure control valve 

12 The 1st point 

14 The 1st point 

16 The 1st control means 

24 The 2nd control means 

26 The 1st sensor means 

28 The 1st sensor means 
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[Drawing 22] 
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^^SlfltS^tfeoT, (i) fifefrft 
g->xf A©^ 1 <D#4 y htcj3tfZ>ffift<Z)&Jj$:35 1 
-fe:>'1^^S^fflV^-C^ftl-t3SPSt, (i i) Btimm 
st/uy'ZfflWfZWi 1 ©*J»^Srffl^T, Ml -fev^ 
^Stc: i 0 tift SJxfcffi* t S ttfcJE^fit©M 

[1***16] «#M^fi>'i"0*2Wyho 

*«5K^EE*«[*P»i-5rfc*«N»ti-sa!*«i 5 

[1***17] I#«»WfAl>©82^>'Fff) 

^•>XfAOf 1 *V >- h©»ftfr»l*^®*P-t5fc 

M^i-M-t5T r -^(-^oTm2®IS'#Stcj; i9»fg£ 
ti5ri:^#iS:t1-5 W** l 5 |S«©»ftfr«tJ±*ffl 

[^^©p*a*taw] 

[0 0 0 1 ] 

[^n±©fijffi^] c o^wttaEffftj&ffXjoww* 
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[0 0 0 2] 

*^fA|i, v'XxArtWi'rafiMlC&^Tt.ft'h© 

[0 0 0 3] #<©*« <»*) SBFf. i-*t>*.v «Bi 
T, r©i 5frft^©7kJE©»^lf bftT^-5„ 

5. 

[0 0 0 4] _h5&COSi*cOv'XxA^(i^<roP B ^ 5 $5 

©✓^^©^©B^f-SaLT^S. #£©S3rT-£. 
gRJL©«<^EE;£l i"</isZmW-tZ d b te, Wicio 

[0 0 0 5] #5t©^-f7T(HU:ov-cf±, ^w^ffiS 
X\ *tu(cfS:^ LfcJE^l ^/v^iift3fcft©IS^ 

p!<b^<DMX'^.t>^Xi>, = >" ha — ^(iroor 
[0 0 0 6] 

mmfcm&isX? k-f&mm] r«>*woB«»±, it 

[000 7] 

[PM£fl?&t-5fc£>©#a] WI5^SSr^-t"5fc» 
co3SStfttft©J: 5 4SIWfS%ifCtv^„ r.© 

WSBT\ WfAOl l jjs^f 2, 14 -C$E#© 

l -fe v-p-^gc. X 9 tttti $ ixfcjE^ £ *mi^SffiP B l ©ft 
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SI 2 tm^-WL 2 4Zffiz.Z>~b b-ts. 
[0 0 0 8] X, *tuK^ff^ffl^tufSB2SiJffll^g[c 

x:. *MlS^BE^fiI/i s -e»x-^[cS^^Tiu1E^2ftfi 

[0009] m2ffl®^m&. mtm%&i3i£& 

[ooio] Sfc, wfAoii^y Hc&ftSsft 
20 ^3©g|&lc§li-3x— *£IElt1-5fUfEl£#a£'ll 

[0 0 1 1] *2-fc>'-t>-#aiS«E-'<A'7 r ©^7 

30 fit^s fe5B#p B ^cfcfioT^2flJ^I#ai- i D¥*ll^tLT 

[0012] *fc, m i mm^mimm^yimm-t 

%/<4 n -y f^w;/ Stt^^ n y h^<^y(4, 
*2«l»#atJ:5iai*nsr4:i:UTt)J:v\ 4 

v ^ 5 jfeKVK# 5 mrwaffSS i iff^iJ KIM § ftt* 

i n<r>mn.mws^/^<omum^9}izi.oxmm^ 

mxh%^bbVXh^\ 
[0 0 13] Sfc, SSofablciHi-s^-^iEltl- 

sfE^a^a^M^fcri: t b-rt ±v\ ±te 
©^i*j«#a, B2$j«^a. sBie«^s, ^215 

50 yfT-^«i5rt t Lt{)±i/\ 
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[0 0 14] sfc, ±m<o^-fM^cmm<Dm^mm 

^u-^trSJfl-rS^ftT-fcoT, (i) flftft#y&>-;* 
?A©3? 1 ©*V >- h('*5l1"-5^ft:<7)JE^j^^ 1 -fe>~9- 
¥S^fflV^T^-T5M§i:, (i i) JE7j»«A,p:/ 

t^oTv-X7"Ac0^1^^M-*5ft5^0J±*Sr 10 
iiJ^I-SgPgi, (i i i) JS2WfiJ^|££J3^-C* 

[0 0 15] £fc, •ffifcm&^?-TJ>.<pff>m2#4>'h 
[0 0 1 6] 

oT, iiufE*lU©*V > h (-*Jtt5»S«:(7)J±^Sr^i- 

[0 0 17] *mrl^S$tbi±^il4^2$iJffll#S{Cj; 
9 5*<!S§£*U v'*7 i A'f>©f£2©tfM'>' H-fetf 
5SfrJE^u^©»£'>ft< £^0 «4^©ill 

[0 0 18] ^*v'^xA{C*5ft5Aa^37' l ea^U'-</V 

fiS^Wfctt^TKiro 2 0 %frtb 4 0 %©|ST**) <0 , 

Tfi. Cl©PJ^i^#tC;£T«^*5r ir^T-^So * 
<t5rttf§5„ 50 



6-161565 
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[00 19] Z.<OW8<D^mfot£^<r>fr(D%Mm\^%i 
/^ffcott)il\ ~©3PJ©|gl©#?£ (BEX/m 

(Dmmcmm-fz>7?-? zmm-rzm 1 lEtt^snix 
[0020] ^m\z.wtfeishtcmt}tm$<omv>-7xi-7 

liltfc©^ h Icit5iif-^A> b 51 £ ft £ tt 
5 0 r ID i 5 7 ^/HiM^aWl^fcot, IE 

itfie (^^ey— ) l^^n-K (download) £tt 
5„ r©«-£\ Hft©^(fc:fcitfil:£©n- Y'^-S 
(load patterns) ^r#*-f -5 iCtt, — SM©}fflM^SS 
T'fcSo 

[00 2 1] ^fjl-, 7k«gt-*5WSB**JotT>*3lW» 
^ 5 fc£lC|± 1 007° a 7 4 /i-T'+^-T-fe >J 
ttixift), -¥©5^©fc£i*«{-J:o-c£M!LT7k© 
H?T&fiM (-/ST 5 46 3 ft& © -7 n 7 ^ yv fc ffl 
^^-gT'foSo S»»«E<0»fg«r*fc-rfc»tl4, Sic 

4*»fi4«lo»bt»tw i#t* So ~(OX 0 n 
i BIBHft t- A (dfe^T fi, 01) x. Tl Etc i o 
T\ 7"n7^/w§)Mfi ; 5;tm5 0 

(1) — ^©9*>©«5©*fc9 B (tCMCio 

(2) E^-^rAntjjt*^^ Mz.it. %\<nmm 

[0 0 2 2] ItiflimWICmtSt*, 
H 1 ©#*ttt. tli^WE 

5 *9J©«t«K:||S 2 Mto&Et&g} *> ^x.5fcfe05im# 

JDDLfc?), fcS^^(4. SiJOJETJT-n^-f/H^^Sri: 
#T?#5o 

[002 3] Z.(DWR<»'%2 <D!$WLXt*. Z 0>&m \C 4 
^fcffiTjffiti. r©*g-, ^*J±7J t sSSlc^-TSx- 

^ \m-> xw, 2 mm^mc ± o tpst- § 

[0 0 2 4] #^©->^xA(C^L-Cfi, -^fArtC 
ff*©#W >- htf. SJ±73{C^5#£©»tt*{±{S 
l^d^©T% -t<D«E*^a^*ixixfir, S2 (Jg* 
#) W^htiS- ^JE73^riPJt-r-5fc»{C|±|gl 
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[0 0 2 5] rwfg 2 SSIfiii, is*TMC 

fafaZftftSffi (^^-^©Afiemergency load) £PS 
(accommodated^S-K^foS^iSL tfilxfi^C^ffi^ 

/uz±.\fx-m&zm j ?i-<o-<:\ m^mx'hz 0 m2± 

[00 2 6] fe%a$e^mmiZ L < f± (»lt 

io^Xlt. m2-ir>-9-#^P>co^*wSiJ^ffi^ffiJg-r 
5 r t ASXZ Z>m 2 (Dfeft^Sr^xS r t L 
v\ rix^wateft^. ®b<\±Wi2mw^mzi:*), 
h5mmicfrtz^X¥ L ®LX¥-mffi.frMiZ#i£>, ^3% 
\cZ.-oX&Z)it»$:fto r tftx-^z, 
[0 0 2 7] UT<ommi^<D&m<V±W.2^(D!&Wi(D 

ffiffiM O&ff^l < «M (tapping points) ) fc^ft$ 

iv /<-fDs/ h/Wy~f±S?2§iJffl!^f££,J;>9lfg£3x3 

[0 0 2 8] m2$lj«#^(i, 'V n KAA-tW^ 
t77 A^-t i-^ (diaphragm chamber) t SSi" 5 ''W 

v^-a-i-s^-ryy-r >i:a:?ytias$ti.fc-^i- 

©K-^Xtt^*^, Sit. m±my^/4 F><^y*(clo 

sed solenoid valve) ttSriAiT*^, ^otV^ 
fcSJE^) (a known pressure) X$i*t^$m.%: h7y7* 
(trap) -T5 (IS ft 5 ) r £ T' y t-" 7 K^Wtt 
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[0029] ziDi. b n y b/<^7~&mffli-Z> r 
£££!?, ->^xA^<7>ff7J(4(£m^SIB^ffl^T$ij» 

xoi&X'toitbtKDTim * L < , /</P^.(7)«pM^«^ 
it^-K'&^xmtTZo ££>i-. '^ny h/Vt-y^JD 

[0 0 3 1] %2mW^& (SC><i4x-^n^Xf4a 

yfn- 7) li rga#W (self-taught) j i"5o -T^e 

20 ;b*>, ?DW^W (an elementary period) tbf;ot$J 

fiaffifJSfe (telemetry) l^i i? T ^-irXT*# 3, 
[00 3 2] mi ©J»^S. M 2 ©JfPfMSu B 1 fB«¥ 

it. -f^T - ^ n f- (± =i V tfa - ^ ^{f 5 ^ 
30 t^ T -#5 5„ ^2©#mt-*5V^T{±, r^^fislft: 

(i) SW->^fA»fl 

(i i) ^l-fe^f-#g{cj;!9^*qStvfcJ±7ji:*Mfc 

40 (i i i) mm\zmjEzntzmt>m£ftmi-z>m2fflw 

[00 3 3] H7j/«rP B WnM mffllctt1rZ>mt)<Dm 

mfflumzis^x, m2Mffl^&te, ■&wftffifri± 
ic^ox^m\m^ntzs.ti^m^i-z. m*.mm 

50 m<oxm2®m^mzi:y)mm£thz 0 
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[0 0 3 4] ^<DW%<0*fem^ ^TK^^-r A l-SSLX 
[0 0 3 5] 

•So 

[0 0 3 6] AMW^I&^^AT'li, 
* (gf><B2 0 b 4 0 %ff>K) #«*.«'<-f 

± 5 Sift k: i o t * t>nr v ^ . «ft *fi ^ ^ 

[0 0 3 7] «*:ioTEEAi**t5fci!), 

So 3 tic, ffi*»Tt>**fc*fc*t;&n1-5fc*» 
|*Ttt»*«E*©i^K:*Ki:<t5. :o:tBB2-4 

oy?yyfrt>w&tz>^b&x%z>. ^<DWM<Dsmt-± 

ktiffflv) m&\zm-rz> ; f-?\z.®iox&m\c&%:£ti 
[0038] m&toffi mt) ^m^is^xit, ffi»ffi 

T-?\m^xm2mffl^m~£*)m&£ftz>o 112 

(4, ^^TKv-^xAl^ttSHKD^VhAiO* 

S>5. »ro->^fAt*fi, cix{4ItRfcJi§^— /tw< 

h B -C©*BE^SlC*B?rCSS^^fc*/h W"**' (0 3 

CO is V * WVHCi&f £ tt -5 „ 
[0 0 3 9] B3tt-BSraU^-r>-hBtw*Jtt5ft 

1"</Mc*>&. rhCTlSLt, fc*c«Effio^WHBf (t 
1, t 2) KUSVvcHu ffi*»Ttt**:i:*0. 

[0 0 4 0] ^(Dmmit, &4 >-hBlC*5lt5J±*^ 
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SHt-5r E14(4/*V> l-BtcjottSffi 

10 >" h At*J»t («fM«F t 1 b t 2 fcj3V*T 

[0 04 1] ^©3W!I4, ^>FBtc*5lt5m*Sib 
trSc^Sfc*!-^ ^hAlcj3ft5JE^Sr$J«i-r5 2 

20 H-fSB&H^, S8, 9, 10, 1 1 t£:fc^T«tt#M£ 
(^fk) co2 0ll{c:K-r5Bl-ll!^*L.TV^5„ 
[0 0 4 2] /K-f VhA|C*Jft5JE^{4^^1 0^4 
9 fBW £*U r ©/</u^f4ffl»3-= y h 2 4 K 4 9 fRW 

ztiz me) a nn^-y V2 A^com^y^^ 

©) ^n^^/u-SrfSitL (HI 7) v $ > h AiC 

— K (download) T*#5«, w©*-^, — 8<r>mt 
JJiT/a^WP— K/- 5 ^ — V (load patterns) ^%M~t 

[0043] 1 7oyj^ifi8%/mffl<ofom 

fc * KM* 5 ffiR © 7" n 7 ^ t -fe^j 1 4 5 . 

(1) -^co5^»^tp©Sfc»9 g (#(-«* I- J; o 

(2) Edcs^T^Kfcrtafcrt:, ^J^«> »J©ft#&« 

[0 044] hi 8 (SEfb ®«© i nmwz 

^L, 3 V > n— 7 2 4 ^5 0 ^©sS^Wliitr 
50 Sa^-rSfl£*tt5 2^fef r -^*Sft5l5. #^©->^ 
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fl^T (at a rate greater than linear) s sSK^^o 
[0 04 5] 111 1 0 i±^fi« 6 

X-Mstem) Sr^rTSo got, M R«2MBSE£;ix5fc 

i:I^C*St'ffbK El 1 1 [c^ir^y yffi&btiZo 
[0 0 4 6] 121 2i&*S> 1 4f±Sl£>*>*7 L .M-K|-f5 

tbp asm p. outlet) 0>je*j (^-rvhA) % 

-K (*»»*p) W^KB) *3£OTHS'<>*r 

^-h/kEJLh, JBHt*©l*IIBT?H: 2 oy — WHJTF* 
[0047] :ofl-en BJM—K (ft*f£*n) IE 

/-K (*3SjI&*P) ff^7^2 0*—hA'£Lh\z±\fZ> 

Srirtt. rix«S8 0^-h/^£Lb^*^cB#/-K 
(*i8fc*p) ff* ({SsfcftB*) *fcfc6>i-fc»*fr? 

[0 0 4 8] W:< 3 0* (^c«©«*»b^I(i*T?) \ZM 

fcL4#6>. fflP CftffiR) JE*tt* .fcO^ftffcSixfc 
BJM-K (*»*S*.R) EE**«:lWM-5fc»»fcU 
TV^5rt#a*"C^5. "r B#/-K (*it 

Six. lSjK*«FKt,*>*0«L*K±#L*V\ 
[0 0 4 9] rtucinx, fiit»WK*5Jt5E*©«^ 
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HtiO liotv^ 0 Hll 5i*& 1 7f±. §2^7 

5591 J; 5 ttf^ftftS AMWfiB^ x A Kffl V * & Jx 
Ti*5 a mr*t>, B#/-K (tt^Q) tf>BE^fi 
^OffiAu^^fcMIRFSix. ffiR C&ffiP) <£>BE 
fSiSS(O^W*Tf4«j4 6^-h^**lt**6 
10 Jiff 3 0y-h^{c@J±$tu5o *«©^*a*6>HlBK 

ft-ef»U &R (fifctttP) EA(il»Hff4 6^-F 
/ufcftfctiT^So S£oT, B#/-K HBS&tIcr) 
Oj±^{i{£ff^^^^^4 4^-F/W:±#U fiff 

[0050] ai8^#st6t, ^^{mm^titi^ 

/P;/ (diaphragm operated pressure control valve) 1 

20 o ±»k*i ; i 2 1 ts*^ 1 4 m<DEE£}m*mmir 

ASftJE^SJW^^T'fca/V^ 1 0 tty<-f d^M 
/^l 6tcJ:oT»J»SiXv I^nyF^l 6 

tTFJS-tiX-eiX^BlBP (tapping points fe^^?|< 

5 0 y (venturi) 2 0 yi8*}i 

30 >/<t*iiLTV^^7 P 2 2 3»SaRSixTV^5 0 

[0 0 5 1 ] fPih*. 0©^>f + 77^1 3(D 

T«Kffffli-5*atfflp *aip)j±Ait ^t77 

< t9spff 3 ss^e > jxTV^5 0 /</^l OOffiR CftfflR) 
«©jE*ffiTtt. WSjSS^^I 8£ffi3*^>*iaP£ 
5ieu 0<D^t77^f-v^M 
»t5*ff*:»*U -£<^*, WittiR CRfflP) BE 

*s:iaaf 5t«>cJ:!9i2:<wttSix5o *yv>?i 

40 5^^{cJ:D^SSix5* : fu^:«fii:^ax.5ffiP (ft 
^SrSieu :^Wl0^>ft77^^ 

[0052] a*-es>*xtf, r^KRtt^^A^r© 

U h/<;^li^t77Aft^S: 
50 4 3 {-2ofD^-f ^ 77^ft^' 1 7*5±m 9Sr*f 
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>v< (bias chamber) <£>BE^ fit 2 CO V 1/ / 4 KSrJBl^ 
TPfi^tV^o HBttJPJBEJH. i-ftb*>«»P (inlet 

supply) k»utbb#, tt*n«Effl-e, rft*>*>#* 

[0 0 5 3] p s/ F/<^2o©^Vt77^f 

•ttttf-CTlRl # ef^B t* SflS^figft = -Y /HE* * ^ » 

7 fcffrB U *Effi*iSlt* Lfc £ l 0 £t»E*l 

6StS5r§iJP5i-^> r. k tft5. 

[0 0 5 4] 1 4 (DJEMK * y 1 6 

<DJE#R«. ^2 10R££*IHE3 

WiMfc*>f:/l 8**ii5*i(tfe*lP'f*J:5KftfeK 
gfi< 0 CtteioT, 2e*Ht5ffi**TCJe 

ili/^ny h^/K/l 6<OJE*K^*"C|E]«i-5o 
[0 0 5 5] La>LftjS*E>, /^DyM^|4 2 4|C 

tlx $2?Vt77Aft^l 9 tJeiiLTV^WSS 
3 2rt<0jBE*S:3E;i* -ttbeioTtfKS 2(C*5ft5JE 

eft 5, v^rtua*^ waat^^i 8«:ii5*aE 

[0 0 5 6] /^fpy h^/l^ 1 6 SrPSfS. 24C 

y^~7x^^4 2^UWIgf (CPU) {C 

^lg|53 8, 4 0a*6>»6>ft57 ff -#«rBfl»«4 4KE 

— ^ e «£ 5 MffiSrfllV <Dm&WL V (telemetric 

readout) £: R]"ii§e"t~6o 

[0 0 5 7] #$m^~y H3> »»^*xA©Jijfc}3 

tc, 8©±iHi»6©fll3 0*S±U^ 0 

-fDyM^l 6lCl5fS3 2&iI3fMfl)S$cffit> 
fifx5 0 tfi&3 2efc#6E^Ji. W^&3 oeS50E* 
$ jfrfc 1 y / MB» (operated) /<^^ 3 4 £ 
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3 6KJ:5ft*Sft5o *»3 2ttiae*SiiTV^5J; 
?e, 2fi^0y KUW (operated) 

(dump ftffl) ftot^3 

[0 0 5 8] **3 2^>«WBE*I4, fi£oT, TIS^* 

2C07ktaiiLT^5ffig&^^y D l 8 0±S£S8 

2<Boyu/-T KBU (operated) /^3 4i 
3 6 *>SSWMf fti-i 9 . 1^3 2 e*Jtf ttwft 
fe2o<&flErteJ:5ftJ&£tbS«Win, -fftfc^Wff 

a 4: *«e t <r> n <z>«hip $ ^# 5 . 

[0 0 5 9] r^)i5tLt, 'M^3 4##ttffiRe 
#8f§*U A€^3 6*BBJhffi*e««F*ixfc*l6-e. 
1^3 2l±ff&3 0£I^Cffi;fi£ft!K ffi*. /</^3 
4*E(HJtfi»KfiWS*t. /<^3 6 dSflfflcfiUElcftHr 

20 ^-y^F^JE^I** ^7 F 3 2rt©*©»*l (« 
H) EE^f (pressure of the static head) , "f*fti?"b^: 
ftEiO *e^*#<ftv^**£E*fcft5. jKR±tt. 
iKSftiHWE^ttw ixe>HSH«[<DIBo<lTfc 9 > MM 
We, «»c*5J:D ? H±^tt5/</^3 4 t3 

6eio#btt. **3 2©ffi*©«/h4»b*:fefc6 

[0 0 6 0] 2fflco/</^ov^-ftt^^/cl4S^tt, ii 

oTl/^fc5(a known) EAC^^^SiS: F7y 

30 ^(twritsiiia 9{^fbi-5o roy i/y^ Ki4/< 
£\ «*f±y>y>r KS:««-rs»^eo*fflv^n, 

[0 0 6 1] /^D7 h^/uyeJBx.fe*t5«rtPtt^ 

*u5!£2!fg* (error signal) «ottx.?)Mo 5 
40 be, ^<-T p y h/Vu^eiPxbtL^fllffilflglffi^^ir 

7 p hCJ:6ri^it<, i-fti>*>. T«E***«r 
e»ssnfc»^o^«T»»r5«Fe©*iH»^^ 
ibi-^nieft^c 

[0 0 6 2] PjCfXtt=^hn — 7tt rSaWB (self 

-taught) j -rft^>^. s* («bw. «3«) «pwe 

»*ttftKft*:a«L* »v^tSWOft«HJe*?fco"C« 
»««Sr*fcLT, jKKft»k*rfefcbi-. 1 oofijffi) 

50 jiis x J&TKv-^xArtTfltieiSCT, i-ftt>-b*«S 
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ttrr \cmm-r 

[0 0 6 3] Hllc*$ttTV>5 J; ^f-, *'h<i!!iH£»ft 

1 r t 5» fvP -J$Pfl (summary period) 

*^J±^J (Pmax) Joit^*/hJ±^(Pmin)(Dff^^e=^- 

[0 0 6 4] ia2 0(C*JV^T, MSb K 
s<y?SU—zf (feedback loop)) SrigttSfcfc, IV^ 

2}fclt8t©JE;*}©fg©fB»u:jE£;CT ISftff 
tliJSDT) fif)Wo ^ 12 1 ic^nwtcm 

7)f4l£ r^SJE (rp) J m (rp) ©"fCT 

V\fcfc©*SU flfc# x & (rp) ©-t"C±tt©lftf±&5 
[0 0 6 5] lit', «ftl*iXfcJE**s (rp±) ©IRfit 

• <. 

[0 0 6 6] f-^#P*ttt3l'^»-?l±. 
r g (self-taught) J -TSo I22^i:, l£ 

■taPtt-Ctt, n#tt*JJW©ll*IJn (Et) \'t>tz^XU®\n 

-t©*t*©ffi#£{fc (Ep) ^an^-rso *jm 

Ep/Etli, «^^:/T?fflV*e>*l58BMBIHI©-& 
«Xliffi<a«T-fc?.„ E P /E t ©«*s— S.»&tL5 

ft*Q©*0»f1*fcH^5fc©£JB<^&ft, ^©m 
tCEp/E t©ffLV^SfMISil5o 

[0 0 6 7] r©gBI^PSW (self-tuning techniqu 
e) fi^A-;/ 3 4 t 3 6 ©^{C» Kf&H ^tt, 

^ttl-ioT, ^p? h^/U^l 6©{^S)SrSlJ«I-r-5 

ffl$m&g.Z)%'</l'y3 4 t W& 3 2 Sriio-C^ o y 
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